
Novenrber 23, 1956 

Dr. 3. 3. W&&d 
Kemkhoff Laboratories 
Califarn3.a Instituta of Beahnology 
FaaadQna 4, calif. 

Dear Dr. VW&e: 

Thahic you for sending your mamsaript on lambda-Gal. studies. The Paper you 
asked about has just appeared in tha Sept. 1956 Gmeflas; you will receive a 
rsprint at then earliest opportunity. 

Fortuhatel$, Dr. Morse who is now working at Dmver (a/o Dept. Biophysics, 
Univ. Colo. Med. SahooJ., Denver 23, Cola.) was vh,itng us ymterday, so we 
Gould disouss your riots together and reply for all of us. 

Morse, q wife Esthsr, and I are continuiag the aollaboration, and have al- 
ready bemn studying sonm of the aspsats reported in your note; others are in a 
d3fferent d3mation, Dr. Morse has been particularly conoerned with the growth 
of lambda (in imdmd haplolds and heterogenotes respectively) and is now assemb- 
1l.q his data for publication. Together, we have been working on other aspects 
of the exogsnot%-prophage selatlonship, and want to perfect soms of the details 
before publishing (as promised In the Genetics articles). Mom of these are 
given in ths attached summary. 

As to growth and induction, In a number of experlmsnts, Morse finis a very 
low yield of Gal+ per yielder (approximating 1) bJth for haploid (LF’l?) and 
syngenotia (HFT+) atoaks. Howsvsr, tha former give bursts of lambda of 50-100; 
the latter are again low, not muoh smrs than one. ~Some caution is needed here 
owing to segre 

r 
tion; every syhgerbotic cultur~ontaias a few peruent at lmst 

of aegre&nts. He do not know how to &count for the discrepancy with your 
bursts of 15 or more Gal+ and 100 lambda per induced heterogemte, but there 
are aoms obvious variables in the experlmntal details, including eapeaially 
the typs of lambda (we assume this is ths one called lambda-26 in soms earlier 
d4scussions) and the media used. 

We have had no unequivocal results on the 2ncrm se of Gal+ from HFT la&da 
grown on aemit3.v~ hosts; mat of the trials were, in any cams, with Gal- Lps 
hosts . Your rssult is, of course p a nest lqortant and intmesting one; a number 
of possible interpretatione of the inability of Gal- hosts to givs such an incrsasa 
must have ocourred to you. These can probably be easiest dscidad by growing Cbl,- 
mb+ phags on an A+N- host. You s.lJWdy know that b+ will not increase; what 
about a*? If it also does not grow, tbara, is olearly a new tqps of intaraotion, 
perhaps skip to SOPBB of the mtual recovery intmactions whiah Atwood has found in 
irradiatio&nacroconidia of Meurospora (and,if I venture to say it in ignorance 
of present ‘&ogma,ih mltipliaity reactivation in phage). If it does, it presurasbly 
mans that the sndogenoti is somehow being induced, although it was initially Lps. 
We have hCnn a little maspiclous of the 6xperimeat of our table 7 on the preferential 



inoorporation of tie exogenote into HFT phags; the inoidence of the endo- 
genotio marker may or may not be fully accountable for by the frequency of 
automictic types. The axperi-!ent just msntioned should be done with various 
o,b combinations of kmvun posffd.onal effect (cistronic) relatiomhips. 

Dr. Horse is very anxious to repeat these findings, as they have a very 
close bear- on our own experimnte. He will doubtless comunicate with 
you furthsr. 

Naturally we are anxious to remain in touch wit.& you on your further work. 
~Mdle, as you can see, our intemats overlap on a number of issues, we will 
be very happy to furnish whatever materials you specify.: just indicate pre- 
cisely what you want from our published descriptions, or give us enough detail 
that we can judge ourselves what genotypes would be most appropriate, e.g. s 
in regard to other markers. Sime we are scattered from Madison to Denver, 
it would be very helpful if you cm&i comunicate in duplicate, or irrdicate 
whe thsr WQ should forward copies. The interesting, and we hope ins true tive, 
discrepancy in our findings on exogenote replication, on the one hand, and 
the behavior of LpFs on the other, Snticates #at some duplication of effort 
is not altogether wiiateful. 

I speak for all three of us in thanking you for the communication, in hoping 
we can ;seet somtim, and in best persoml. wishes. 

Yours sincerely, 

Joshua Lederbsrg 
Professor of C&me tic8 

P.S. If your note is being submittei for publication, may I ask to 
what journal, and whether I can cite it in a review I am preparing? 

P.P.S. Maw of the data bn the attached brief are a year or two old, but we 
have held baok on publish- theaa until we had a more coherent picture. 



1. 

2. 

3. 

i. 

4. 

5. 

Table 1 

Lp status of transduction&l progeny 

F0lrn: c&q- Qe12* Lpx --x Gall+ Qel2- I.JJ 

Donor --x Raeiplsnt Types of Typea bf Qa1- eegregarits 
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h refers to Appleyard' host--range mutant. (A. et al, Virology, 22565, 1956) 
r refers to "defec:tive prophagel' $?autant. 
ra refers to irmune wpes which invariably segregate e, and not r. 

6. + 
(0%,0x Gal-) ? +/r8 = +/s/s +J r's 

Initially we were surprieed that Lp did hot segregate in coupling with Gal 
(experioarante 2$ 3,4 above) as it does in heteroeymbs. Ihe origin of the &mane 
response of rs types was alSo puzzling, The data are coneietentwith the proposala 
1) thert Mm prbary syngenote after transduction undergoes a process of obligatory 
homgenoeie for the Lp factor, Lp+/TLps tireby giving either Lp+/Lp+ or Lps/Lps; 
2) that the r8 phenotypes correspdnd to the latter. 91is might aean that the Lps 
faotor interferes with lysis by lambda xxsn when Lps is exogemtic, or at least 
that s exogmote confers the rs phenotype in amociation with an J-p9 endogenote. 

The above experimnts are still. solaewhat tentative; Wgst attention is being given 
to the exploration of S+p+ -x Lpre, JIIWE and to rare caees of h/+ progeny, whloh 
80 far furnish ths mstdirectevidence for m heterogenosis for Lp. 

A variety of dresses have been dohe which &ON that 1) the trancsfsr of exogenotm 
via oonjugation gives ths sam basic resulte as In phage-trenaduction; 2) the exogenote 
tCands to be *Unkedr' to the endogenote in Y Analogous experiments with 
Pl-transduction are just getting started. 

Some exceptlone to the above patterns have been found, eepecially after EV-treatmnt 
of the phage, but they do not invalidate the generality of the results. ether kinds 
of expsrimmte (9.o .$ segregation in the primary trensduetion clones) have also been 
do@ an8 are being continued. 


